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1 

umrnz] mm&mt)\ texotLxomasnz io 
m$g 4 ] a«£e&<ox?0 1 fi mtt±r*«n 20 

08*315] SuE3S£SP<Dg<*tf 1 mmW±TftSSf 

2 Ettottas*' t*^. 

[§f!*Jl6) ttE&Jgtftf. fi«ESg-©g«±lcJ&fi)c 

&i,xmzm-to£xsm-(Dmm^n$o)®m®xu 
^izm^nxm^n^^Mcmmu^XL 

^ftiffimx-msdgig&tf&z nrant<m 7 tmvmgk 
St» &*Vh£ ^raart Mows* e> <fc 0 At &&<DP3T* 
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[13**11 si fi&EsreM* ffiEmfcQStiicig 

Bfcztir^<Dxh%mmmi 7R«<oifcs**'<* 
n>. 

CEfcfcJai 9] ffiEMBBIW. Slgf-fcttEiRiflgfcrt' 

o tmVLTxhzmxm 1 2saa£0ifc&^/<;M/. 
[ia*^ 2 1 1 fluie^gp/)^®^(Hia^T^ii* 

mi 2EffiOilEA&a*/<4.Jl/. 
[13*112 2] fluiaiHIdhO^^OM^O. Olfim- 
5 jim<Dffi!Q^&£S3$i3i2 1 E^OfflESS^/^;!/. 

CH*« 2 3 1 ms^&fiw. iw^fWfcw* &n 

DKX4I2 4] a^-7-f ;^*ffi*fc£-<DSfi 
»fl«J:5fcE*nfcSer<offlfiJ: % ttESB-fcJ:tf 

t. ffifemmmxxz<Dmitt®$-<Dmtii<Dmz. 
&mhuTzrctb<Dtm<Df&mt. g5ESg-*fc«±sr 

Hj£mWK:i&^ LTE2 nrc * >«»fig€:Wr s« 

[11*112 6] i3 7-74fr*%»tt9&-<DWR 
t. a^P^^IHTT^Offi^iluES-oafiOffilc 
»ft"r5J:^fc:E«tifcS~<0«tfti:. HuES-fe<fctf 

OSfiOlSEffiSgt^LfeffitE^n. ^^Hh 
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(W»t8Wc lte* n/c>r * wr s £ 

imxm 2 3 7;l/a~,i/jftfr£ tMWm®lc 

fEmhutzrctbvmmmt. mzm-zrz&m- 
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timmz 43 *7-74W*ttttK-(omR 

-Sfctt&roSfc^ffiEffiMfcttfi LfciffiicE* 
tu ffiiEffi8i!:l85Wt«^nrc««tt^5gegPi:* 
fii x. tzffi&Wfrf < WJEiftfifcT?* o T % ££$5;' * 

Rate. (fffl^E^Ot^^iE^nu^^mftot^c 

^esiJfc:fiRS-rsxe«:afii-rsjsa^/<*;Koffiift 
ci§^3 53 *7-y<<>i*zffiz.rzm-<Dmfa 

t> ^«OHra*lSrT^OffiA^ES-OStR<0ffifc 
ttfiTS<fc9(cE£ftfcSlz:<0»£^ 8uE«-fe<ki; 

&zmt%rcib<Dim<Dnmt. iwas-sfctta:: 
&&tzmxrzi&Mh%*/\*)V(Dm®y5feT&?T. w 

««T*OHt. B«E««SP%mffi2-i4-icfck:J:*). mi 

Eftsjucsa- ns ^ * ytt^^^tuia^gptc^^ 

[000 13 

k>, &K>mL<&z<om*L^mmtzrz&<D&&ic 

[00023 

^fk^^lfbA^T^Siii:, f£liET'!I$]<rs&i: 

[0 0 0 33 )U/^>UDAflF«- Kt-ttx «M#£flI 
t^Sve r t i ca I I y a 1 i gnmen tit 
WBftfcfll^S In-plane SwichingS 

(CTF* I P SSfc-rS) v e r t i c a I 1 

y a I ignment^m7^h^f< 

^01 2<?) (a) ^iO* (b) tc^fo TNSJSS*^ 

/^/u©«&. y-xm 2, y-uai u li^mii 

50 I 4 45J:a'7^7 : -Yy^l 3^li^rc7U^S<Sl 
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111 7*<E£ftTV3.. iSS)i7<0ff$ COT. -fed/* 

—9-2 2^^0. £-ldgfcftTV*&. 
[00 0 4] I PSMaUf^^i 1 3 

<r> (a) (b) lc^t 0 I P SS2ift&$3*/<;M/ 

4*«E*nrc7wsftEio±ic»ifiifafiii 5#E$ft 

[0 0 0 5] ±l2^)TN^fccttf 1 PSSO«S«^/^ 
[0 0 0 6] g£ftA&T*te. ^OP^SS^fiSTTSta 

*c«^?nrc-»os« cot. s/^i/t-rs) *\ 

/^A/teKfi*m*ttAtft», ltatf£j£AQIc£<fr 
U uvsiltfcj:oaatt*Rfl:*«. ^<o?£, IBft 

[0007] KTii-ett, ±afifcx^-ti-£#Mfc2-efc 

[0 0 0 8] 8£* % /t^fcfc^Ttt, ±E0»Efi£A 

**Sfi*fc#$tiTir^*>tt^F«|ft^ % SA*fc:E 
IrJP fc ffiJIS <D Wffifc h 5 y 7 £ ft* fc *6 fc&c £ 
#*6ftT^*<. £fc. ttAntfififctt x 

rtfcSmLTSI^ficrt^^&ftT^A^ti^U 
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[0 0 0 9] Sfc, 7*fv7vhy$r*£!T'*STN 

PSga/^^Ttt. sm& tfMfe y-7S, y 
10 -hf$££T^T<DE*§Hi. S i O^S i N,*H<Dtfe 
fflBST-fflfeftT^S. SSttl3?©fflbT\ ey,t-;k t 

-/l/tfflM2ftfc«^ y-h^co^fulitSiiA,^^ 

[ooio] tnsl ocBmmommRT-mtzm 

20 fiS^/^^I PSS!ttfi«a5/U;Wi©WII|LTffi 

atWKfiB4MT?«a. lPSfi<D«SSS 
/**/l/tt, ffiifft&0iKa4)S##*$ ivg^e- FT* 

[00 11] ?CT\ B&MM*>&F$MimM' 
50^<-fc«), ^^Ab^T«^^£-r*/cA6tc 
«*3r**H»!l^ftTt^. *fflHF7 - 1 7 5 0 7 
3^«Ktt. ItAQjfifilK^ftigRgtt^ES'r** 

JSftl*Aa»jfi<DS«ffifcifeft:rn/$-r>ix*^ig 

^tcftw^^tt, *0Sffifciqii$<D»m**:E8'rs 
40 ffis^&^ftn^. 

[0 0 12] «fBI¥6- 1 1 0 0 6 4^«Ktt, ^fa 

i^ffis^^ftTi^o cftefttTftffiKjisfc. 

1"ftt±EO(,^t)i*SttAl,vfc:»-r*a»ttKB^* 
[00 l 3] 
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COO 1 4] 

Cooi5] resaAfcfcfci^TM:* iiAnott&ii:^ 

So PI»«cJ:OiBAjiieb«<«fc^ 
C0 0 16] «iift*«att»08SX«:«fn5ti:Sfci«>fc 

w\ i5ftA-r^^^oii^[fi]tc^LT^^^ti 

[0 0 17] ^g&tt, 7Wg£fcJ;tftt|q}g&<D'> 

£Sfc&trt±/ctK y^-y^vhU^X Ggft/I) til 
[0 0 18] 7U^S«fcJ&J*TS«£lctt % mtftt 
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[0 0 19] ^T^tcfc^rti, ITU; 

[0020] A^^i:^^6^ao-oi:L 
[oo2i] &%m*e>nT^rcmft%fcimmft(D7s 

20 Wr^^yVyT. hmicgmZS-^T^fco utile 
^-^tLTffli/^t, ftAA^fc&SL/c^j^F 

[0 0 2 2] g&egPK, m$M\c$£tiZ'f* 

&ft**>\ ^?L1A*7X, ^?L«'>'J3> 

[0023] ^mc£%j*>&*fflfa<Dm.%mwL% 

40 &cB&LTt>&\,\ 

[0024] hiiv&o&^mmmmiLJ* y*t 
mizmiiznzjxym-mzmzezt, 

50 ^tC-Y^-ytt^Kfi^^^-rScl^^T^^o mmt 
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[0 0 2 5] ^^MtClHldh^tT^^M^ 
1 |im-5 finKDfGfflk:. £ 9# 3; L < tt 0 . 0 t /im 

So 

CO 0 2 6] «£0£ta±. ^r^^a 

t^ctms. muzfattzTim (vertic 

ally alignment) fcWIff ^fflt^^T^ 
(i n — pi ane — swi ch i ng) <D^-fti<OWi 

[0 0 2 7] ^®I^?tLT3Sg?^(DTF 
T\ 2V&=m=?-<r>U IMtMetal-Insulat 
or— Metal) N ZnO/^'JX^^S iNx^Vt 20 
-h\ a-S i^*-Hft4f€^fcKfi«S?/<*;l/ 

[0028] *mi*fctiimi&&&7fi'**Mcm^z>t% 
Co o 2 9] ^mmom^Tr^u^commysmx^ 

[0 0 3 0] *«Wofl&co«S^/^;K3[)S!3S^i£-e 

*^«fcflWT«xe*Rtt*. ifc, aa^is* 

[00 3 1] 

lOTfcffi^Ti^cl^TSo 50 
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[0 0 3 2] «fiM!l i > ^/Mm*. ^b^^SA 

Htt9JOiS£%^/^;l/«ai<0 (a) fc<ttf (b) iz 
Kt. HI (b) ICKtZvl^ ttfamfozi^ &\a 

1 0fre>3mmO&^tC^£ 3 fimTW6mm^ 

^iegn6ii. ftiS3&«2<oj:tc*5-7 

[0 0 3 3] *»JT-(t ^»6«rr**t(Slg« 

/Co *ffitcm E&3 (®^-r) zmztcyis^m 
fei^it, ±ta^j;9tcLr^^nrc^^-7Y 

affile* ^n^fn^sy^'j^^ K (S E 7 9 9 2 : a 

T* l Mi Lfd£> 2 2 0 V 7? 1 Bf^MMH LTtfV 

[0034] ff^^n/c^u^^ KfSfc m&%nizi5 

(Xh7^ hfyK : H#MCE{fc3* (ft) 
H) 3£\ 01 (a) lZ*t£vlZ, SAPIO^ 

sp^s tTJtisisffi 2 (ommmcm^mcx o 

^5. OfimDfffgEK (x^-GP-HC : (*) 
[0 0 3 5] f<D^7WIK 1 fc»lRlS«2 
?^ H<Slfc<fcU ! 2^0^t)-t!:/c:o Sfel^<fctf2^r 

^ ^^/i/^fc. ^enfc3S/^wc»stm (m 

T 5 0 8 7 : fyV («) fi) fcSg&AfttC* D£A 

7 ^^^c Lftm. JiAP 1 0 tcitP^ 4 t UT 
ftJ8!fktt»Bi (a-^Mh3 52A : B*a*y££^ 
h (*) S) £&AP 1 O^taflib, ft€ 1 OmW 
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[0 0 3 6] &fc\&&xf2(Dftmc?n?MnKfo 

(N P F-HEG I 4 2 5 DU : BjfcSil (&) M) * 

[00 3 7] ffc, flf^T@2<0 (a) (b) tc 

- VT^aB 6 %m. LfcKSag*/ <*>bt,fW| t /Co 
C<DggS8P6U:. fc<fctf 2£fg£LT^£„ fa 

n/c/^^;U^»^^/ctc6. &AP1 OfflijO^m 

*Jl*e5?jL-yWfcU ji^OStt^ffiSt (6 0Hz) 
<fc9fctet*E«Sfr (fi&Rtf 1 0Hz) TSEIft^-drfc^ 

[00 3 8] &:tb\ 03 (b) tC^T^tC, ^gP6 
* I 43 «ttf 2 tC^tl^n^gP 8 %>£Zf6 T£ <fc 

[0039] <nMij 2 > hmu i <om 

[0040] ±geo<t5ft%3itttt, tmm 
town*?* v>*-fr%moEmic£t)&czmi 
too 4 1] <h»J3> »jtit n&.&x&ic 
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mm \ *>&xS2<D^nhtmmc&^)i<D&xa i o 

2co^ a Q a a^/U^Uc:iDtt^^n^»t^li^ll^^^T 
[0 0 4 2] #H«0JT*li2£fc:, ^^WtcRftfe* 

io APi oKSLitmmA. wm.Atzmi,itiMBt3*u 

£<u ^^^aA^nrc^ e s a^mw^8(ciiT 
mmhis&zfm%Lc*:W&tz><, enters, nxm^ 

folate h^ yyu^T<t-^o 

[0 0 4 3] Srfc, ^^8frCt9gf^C-O(0iiJ^ 

[0044] a^ssiggptt, tztxtt, ±tmmm<o$i 

T3 Q m8(0 (a) fc<fctf (b) fcijrf <fc 9 fc, WrM 

7t7T4 7m*\ 3 fei^jgw*©^® 1 4^rc 

[0 0 4 5] *7-7^ /l/^gt&2ti, @^g}5^LT(D 

*o ttmmzf$\ 8(i. ^■7-7^^g«2<oii)feai5 

[0 0 4 6] 44fett0yoSaS^/^MI: % fctxtfW 
50 ^SlgoaBgffifcLfc^oT. fi^xmv-JWffiU: 
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ft, &&£Zfn<DiJ7-7 4 fr? 1 9 777^h 
T-NN 7 0 0 : J SR (45k) M) Zm^Z. *7-7 

iiti, 777^h^XI 6<DfS (2 5/im) <£t)/h 

[0 0 4 7] ±ta<0cfc9(cLrt#t > n/c^^-7Y/u^ 
vx. «atj:9«Eaas/^;i/*fi«Lfc. ttenfc 

7 o TC©fiBWo*fc: An. 1 2 OHf fe3J»£ 
(0 0 4 8] (H»i 4 > 3WU»fWT*tt, £j»J 3 <r>m 

-•>A»**tt»Lfc», 2 3 0'CT6£{fc£ii\ 

(0 0 4 9] <£ffiffi5> *«SWT'tt, WTffiJCJlO 
^9 (a) IC^Of *7-7-f;U*g«2<0. ^ 

8€«*Lft. ^^O^Tfii^^tf^^3 c m 

mOPg^o^cAfcti. l iSSRicot l rnvmsr+tevt 

^ESPl 8£JfcfiJcUc 0 ra«A*ffltrttJa©#gtf 6 c 
mOfi^Biai. ^tl^n 3 li^teo t liiOfJ^T'tt 
tt^gfll 8£fBfi£U ^n^iSO^c0^1^9 cm 
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8£*7-7*/l/*Sffi2J:JCfiELfc, ft 

^^rnotti^ees 1 8t, @9 (b) £7?or<}:5 

/Co 

[0 0 5 0] 7J5-7^;U^M2±lCttt^^n/c^o 3 a 

/ <*/U£ftic£/><o xv < c c o^tttcfitar *SA 

7^;u^s^2±^ra-r^f^c SAtmtsatis 

[0051] ^HMyr^i-xTic^i-ctaft^T^^ 
20 mt&imzmvxi&v* 5 1 8 

fc*5-7-<^*gfi2 0jaii&fc:, X^U-^TOHc 
<toT->-;W3«:ai^rs. *57-7*r;l/*g&2<D 

1**09 (a) T'£(B9»c^-r3OO3aP3<0*^K|fil 
itT^tiWUKTTS. i£Atm**5-7-</l/*gffi 

««nfc7 W«ft*. l0mmtf)«t>oT^7- 
7^*S«2fc»#f**5KLT, 2^<0g|gO7 

[0052] tt±Ocfc?»cLT!f 6nrc®A^^;u 
[0053] <mmm 6 > ^mmmvit, msmftmz 

HIl 0O (a) fcj:^ (b) {e^To 

^/^^r**i, 010 (b) tc^-ri^ic. *7-7-f 
;i/^fflfi2icR^&nfett«asiEaii 8*v »aiisi 

[0 0 5 4] J£OKa&gV<*/l4i« 

Si (^7 r h'7-NN7 0 0 : J S R (ft) S) tC*-# 
50 >19**»ftLT»&nfc^-Xh*ffl^T, »(Rl«ffi 
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onsfcnMf*. 7*';^~^tom, f^ftfcn^^ti 

[005 5] ^-y>T^$a^J^LTtt^ 

^gr^Etrt^tW^ 10 
<D^S0|g^t<ft£rcA6. <t0^^^^ci:^T' 

6^S(2 5|im) J;0/J^^2 0 ptrnVJCf tLfc 
[0 0 5 6] *D^T\ ftfSjmfiSl 50±iC^^-7'f;U 
£ 1 9*5<fctf7-7«y^M;^X I 6^fiJtLT^J^- 
7^;l/£H£2£'#£ 0 *5-7Y/l^g&2£££fr 

*/l/*fW!T*. CCT\ Hi 0 (b) KaVtJ:^ 
[0 0 5 7] |&&ftfc/<*;U£7 0°C<DlfiSJiO4ncA 30 

ft, 1 2 0firasA£-&fc& ff«^f^t« 

A5li&f52ft1\ S»ft«^*fTdCfctfltt*fc. ft 
ft, tttfg&figM 8£. El^JJll 7*JB«Lfcfttu*<0 

[0058] <^»J7> *m*mv&. tvb«>a«3rv 

£o ^^i^JO^^^^/l/^^l IO (a) 45<tO* 40 
(b) iC^To CO/^Mi, l^btf)* I P Sl^o 
Tx @&3flil 4fcJ:tffl|n]mi<Il 5tfi:t>tc7W@ 
«l±£SW-5ftTV3, 7UYSfcitai. y-M8 
I lt»ftr5J:-5fc*«Sfi»2 0A«^eftT^ 
COt«8fl»2 0tt, SXmSl 4fc««WfC« 

ttstnv*. *mmr-it* mxmmz 10^, 

^a$2 0a£Jfr£LT^3o 
[0 0 5 9] *5-7^/t/#g&2fc:{J:. H]»J 

6 tmrnvum-e* »#sra&*7^«y v u 1 so 
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Stt^iEgpi 8tffl&*£ft-tV*. COtt^E^l 8 
(i. 7bYltSt fc*7-7*/b*««2*ft5»>£fc-£ 

ma® 2 0 a tw^-r^iimtc^iaiT^ii^istteft 

[0 0 6 0] ±ge<07U^S«tlfc<fcO : *7-7^;l/^ 

ti. rapgB2 0 a ttttt&ggn 1 8 

ftT^£ 0 CCty-h^l UCti, tOlfi^WT 
X£ftT^£tQT% jgftgfSffil 4fCli$*TOlcEcDHfu 
»ot^5. tfctfoT, iSmmiSl 4i:MmWtc 
&&£ftfctttt£Sa5 1 81*. +iS<D*ffi*:LTflFffl 

[0061] ft6ftfc«ii**/<*/i/fc 7 ox<Dtem§ 

<D*KAtL l 2 0^Sm^^fc^ 4»Hffl€:S*? 

[0 0 6 2] <HM'J8> ffiS*©^* 

(cr ff lPgP^ISttrc7U^g^ffl^5o 
[0 0 6 3] ^WJ4 T^^/ct>Ofc^tiOr.'yyyl/S 
lfKffc7/l/5-^A*^g[Lfc^««:ttffiB^6«:«^ 
-Xh^ffl^T, 7U*^lfcSfttt6ftfcfiapgP2 0 
a *7-7^l/*Sfc2 ±<01S»rJCtttt^ 

£$1 8ft^fig?ftfc*5-7-<;U^Sffi2*Wl^T. 

T'ii. 7W l«Rfc»J&ftfcBla»2 0aJC*«W 
tcS§?l^ftS^^y^^^tt^l^l 8tcJ:oT 

[006 4] ft ft. ^6ft/c^ B Q B^/^;l/^r, 70t 
Oilig(f(0^tcAft, 1 2 0B$HSEft£-efc& ^F^IS 

ti. ^A^tift<^ft^,T^it^ftrco ccr\ tt 
^fts-r^yiiTO^h7^7T^iit^T^, mm 

[006 5] <^fig(?ij 9 > *jS4MWT-tt, ft*WI*ffl ^ 
o±ffiicraP»€:»ttfc7U-<Mfi*ffl^S, 

[0066] ±&£m<omim®mtc. <<*yim 

rnfatm 6 ftfcB8pat»j£^s * ^-7 ^ 
±0©^ 9 *z<D¥&tc±f&mMtmm<o&mT*m 
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BSC, ®J*>ZMm%1$ism*Z:fti&Z^T^-X 
[0 0 6 7] ±&<D£olcLT&V&Bf$ZB 

ffL^rcmmmi^ mt s tm. 7^-^ 7** 

fro /"Co c^)«fc«5*cLT^6tifc*7- ; 7-<';l/^Sfi^ 

[0068] <^«j 1 o> *%mmT*it. ±&$mm 

[0069] ffiSiiAA^saao^fiR^-eorao-ig 

±30 vo jf®E^©iio^^>fft©gj(c«ij6p-r$o 
co^*y«Slfttt % 1 c©H8il9K:^t>tiSja*T« 

[0 0 7 0] <H»J 1 1 > ±IBa8MOJ:5«:-f *V 
tc> fctXti+Z 0 Vfc- I 0 V<omEE£6 OHzW 

[00 7 1] 
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ran (a) i*. *m\<o-nmm<Dm&%7Kt^)b 
o^r^FffiST^o, (b) R/^n/osas^^r 

[02] (a) 14, *RWOfl&0)SI«iffi|OiRaa/T/<^ 
^tW7*!), (b) tt, R/<*jU4)£?flS&a; 

10 rjffifian9-e&*. 

[133] ^fi^^e>cidio^^^^^/N^;i/^ 
[0 4 ] *«w<05 ^fc<ifi(ojittswio»a*^/«*/uo 

[0 5 ] *j&A01< h Kftto^flSfMOffiS^/ 
[06 ] «^0?&<c(l!io«HmoifiAS^/^;l/« 

[07] *^o«&icttoiitti»osas^/<^« 
20 ^-fraiar^s* 

®8] (a) a. xmitDzzwmnmMoim&m 

^/^;KD^^T¥dS0T^O> (b) tt, (a) 
OA- A 'WjEHT&S. 

[09] (a) (4, *fg^O^e>tCftilO^»iO^a B 0^ 
0. (b) (4. (Rl^a^/UwbOg^^T^SST' 

[0i o] (a) *¥ffl(ozttm<otmm<Dm& 

*^/<*/l/Og®*^T¥ffi@T'fc0. (b) (4 S 
30 (a) OA — A 4 Rffi0T'££,> 

[01 1] (a) (4. ^^(D^etCfto^W^ 
^/^KDggP^-r^ffiHT-feO. (b) 14. fHJ$ 
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